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 Effect of Psychological Status on Outcome of Posterior Lumbar 
Interbody Fusion Surgery
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Study Design: Prospective longitudinal study. 
Purpose: To determine if preoperative psychological status affects outcome in spinal surgery. 
Overview of Literature: Low back pain is known to have a psychosomatic component. Increased bodily awareness (somatiza-
tion) and depressive symptoms are two factors that may affect outcome. It is possible to measure these components using 
questionnaires. 
Methods: Patients who underwent posterior interbody fusion (PLIF) surgery were assessed preoperatively and at follow-up 

using a self-administered questionnaire. The visual analogue scale (VAS) for back and leg pain severity and the Oswestry 
Disability Index (ODI) were used as outcome measures. The psychological status of patients was classified into one of four 
groups using the Distress and Risk Assessment Method (DRAM); normal, at-risk, depressed somatic and distressed depres-
sive. 
Results: Preoperative DRAM scores showed 14 had no psychological disturbance (normal), 39 were at-risk, 11 distressed so-
matic, and 10 distressed depressive. There was no significant difference between the 4 groups in the mean preoperative ODI 
(analysis of variance, p = 0.426). There was a statistically and clinically significant improvement in the ODI after surgery 
for all but distressed somatic patients (9.8; range, -5.2 to 24.8; p = 0.177). VAS scores for all groups apart from the dis-
tressed somatic showed a statistically and clinically significant improvement. Our results show that preoperative psychological 
state affects outcome in PLIF surgery. 
Conclusions: Patients who were classified as distressed somatic preoperatively had a less favorable outcome compared to 

other groups. This group of patients may benefit from formal psychological assessment before undergoing PLIF surgery. 
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Introduction

Lumbar pain originates from mechanical and chemical ir-
ritation of nociceptors in the lumbar spinal motion segment. 
However it cannot be thought of as a purely neurophysi-
ological process. As symptom duration exceeds the normal 
recovery period, psychological and social factors begin to 
influence the transition to chronicity. It is recognised that 

psychological and social factors have a role in low back 
pain [1]. This may explain why spine surgery for low back 
pain (LBP) in some patients may not produce pain relief 
despite technically successful surgery and uneventful post-
operative recovery.

Patients with LBP appear to be more aware of their bodily 
sensations [2]. Fear of the condition and that activity will 
worsen it as well as depressive symptoms are also common 
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in LBP patients. Of the psychological factors, depression 
has been shown to be predictive of poor outcome [3-6].

There are a number of psychological screening question-
naires commonly used in studies of chronic LBP and spinal 
surgery outcome. The generic Minnesota Multiphasic Per-
sonality Inventory (MMPI) has been widely used and has 
been shown to enable prediction of poor outcome in spinal 
surgery [4]. It includes scales for measuring hypochondria-
ses and depression. The Beck Depression Inventory (BDI) 
[7], Hospital anxiety and depression scale [8] and the modi-
fied Zung [9] depression scale are also commonly used in-
struments for predicting outcome. 

There is a lack of questionnaires that measure the level 
of somatisation. The MMPI contains a scale for hypochon-
driasis. The health attitude survey [10] was designed to 
differentiate between somatic and non-somatic patients in 
primary care. The Modified Somatic Perception Question-
naire (MSPQ) [2] was designed specifically for use with 
chronic LBP patients. The MSPQ can be combined with the 
Zung scale to measure psychological distress. This is known 
as the Distress and Risk Assessment Method (DRAM) [11]. 
The DRAM was originally developed for predicting out-
come of conservative treatment (physiotherapy) in chronic 
LBP patients.

In this study our aim was to determine the prognostic 
power of psychological distress when outcome of surgical 
treatment for LBP is measured. 

Materials and Methods

During the study period March 2004 to November 2008, 
consecutive patients who met the inclusion-exclusion cri-
teria for posterior interbody fusion (PLIF) surgery were 
entered into this prospective study at a university hospital 
in the north east of England. Inclusion criteria were as fol-
lows: 1) LBP greater than 2 years duration not responding 
to conservative therapy including rehabilitation programs, 
physiotherapy and epidural steroid injections, 2) Oswestry 
Disability Index (ODI) >30; 3) degenerative disc disease 
with or without modic changes, 4) spondylolisthesis grade I 
to III, 5) postlaminectomy/post-discectomy syndrome, and 
6) broad based disc prolapse with low back and leg pain. 
Exclusion criteria were previous spinal infection and spon-
dylolisthesis >grade III.

Patients were assessed preoperatively and at follow-up 
using a self-administered questionnaire consisting of the 
MSPQ, Zung, ODI, and visual analogue scale (VAS) for 

back and leg pain.
The MSPQ is a 13 item 4 point self-report questionnaire 

that measures heightened somatic awareness (somatic 
anxiety) in chronic back pain patients. The MSPQ has been 
shown to be a valid and reliable instrument in this patient 
group. The 13 statements (for example feeling hot all over, 
nausea, stomach churning) have 4 responses (not at all, 
little/slightly, a great deal/quite a bit, extremely/could not 
have been worse) and are scored 0 to 3 respectively, giv-
ing a score range of 0 to 39. The higher the score, the more 
marked the somatic symptoms. 

The Zung depression scale is a 23 item self-report ques-
tionnaire that measures depression in LBP patients. Each 
of the statements (e.g., I feel downhearted and sad, I feel 
guilty) has 4 choices (rarely or none of the time, some or 
little of the time, a moderate amount of the time, most of the 
time), scored either 0 to 3 or 3 to 0 depending on the state-
ment. This results in a score range of 0 to 69. The higher the 
score, the more marked the depression.

Psychological status was measured preoperatively us-
ing the decision rules of the DRAM (Table 1). This classi-
fies patients into one of 4 types based on a combination of 
scores from the MSPQ and modified Zung questionnaires: 
normal (N, Zung score <17) at risk (R, Zung score 17-33 
and MSPQ score <12), distressed somatic (DS, Zung score 
17-33 and MSPQ score >12) and distressed depressive (DD, 
Zung score >33). In the context of spinal surgery, patients 
who are classified as DD and DS are regarded as those who 
may have poor outcome after fusion. 

The primary outcome measure was the ODI ver. 2.1. A 
reduction of 16 points on the ODI was considered to be a 
minimum clinically significant outcome [12,13]. Secondary 
outcomes were the VAS for back and leg pain severity. A 
decrease pre- to postoperative of 2 was considered as being 
clinically significant [12,13]. The ODI and VAS were mea-
sured pre- and postoperatively at 2 years follow-up.

Each patient was seen by a consultant spinal surgeon and 

Table 1. The DRAM decision rules

Classification Scores

Normal Zung <17
At risk Zung 17-33, MSPQ <12
Distressed depressive Zung >33
Distressed somatic Zung 17-33, MSPQ >12

DRAM: Distress and Risk Assessment Method, MSPQ: 
Modified Somatic Perception Questionnaire.
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offered PLIF. All operations were performed by the same 
consultant surgeon (MK) assisted by a specialist registrar. 
PLIF is an impatient procedure performed under general 
anaesthesia. Instrumentation and carbon fibre cages packed 
with locally harvested bone were used for interbody fusion. 

Statistics were obtained using SPSS ver. 14 (SPSS Inc., 
Chicago, IL, USA). Where the data was skewed, the me-
dian in addition to the mean is reported. Before applying 
parametric methods, the data was checked for normality. If 
there was significant deviation from normality, non-para-
metric methods were used. The assumptions of statistical 
tests were verified before use. Statistical significance was 
designated at p < 0.05. The paired samples t-test was used 
to determine significance between pre- and postoperative 
outcome scores. All Students’ t-tests were two-tailed. One-
way analysis of variance (ANOVA) was used to determine 
statistical significance between the preoperative outcome 
scores for the DRAM categories. 

Results

The study group comprised 74 patients (49 females, 25 
males; mean age at surgery, 45.6 years; age range, 15 to 70 
years). Patients were followed-up for 2 years postoperative-
ly. Symptom duration ranged from 5 to 480 months (mean, 
91 months; median, 60 months). Patient pathology is shown 
in Table 2.

Fifty patients (67.6%) were fused at a single level and 
24 (32.4%) had a 2 level fusion. L5/S1 was the most com-
mon level fused. From a surgical perspective, fusion was 
successfully performed on all patients without any serious 
complications.

The preoperative DRAM scores showed that the 74 
patients in the study could be classified into the follow-
ing types: 14 had no psychological disturbance (normal), 
39 were at-risk of developing psychological problems, 11 
were DS and 10 DD (Table 3). There was no statistically 
significant difference in the preoperative ODI (ANOVA, 
p = 0.426), VAS back (ANOVA, p = 0.36), and VAS leg 

(ANOVA, p = 0.059) pain scores for the 4 types of patients. 
There was a statistically and clinically significant reduc-

tion in the ODI scores after surgery for all but the DS type 
of patients (Table 3). Similarly the VAS back and leg pain 
scores for all types apart from the DS showed a statistically 
and clinically significant improvement (Table 3).

Discussion

The aim of this study was to compare the clinical out-
come of patients categorised using the DRAM. We have 
found that those categorised as DS have the least successful 
outcome at 24 months as measured by the ODI and VAS 
back and leg pain scores. Whereas the mean reduction in 
ODI for the other 3 categories of patients was clinically 
and statistically significant, this was not the case for the DS 
patients. They achieved a mean improvement of only 9.8 
points, which is less than the clinically significant reduc-
tion of 16 points regarded as good outcome [12]. This is in 
comparison to the normal, at risk and DD with reductions of 
20.1, 23.7, and 30.5 respectively. The VAS pain scores also 
reflect this difference although not as marked as that for the 
ODI. The reductions in the VAS for all but the DS patients 
are statistically significant. 

Although we have shown that the DRAM is useful as 
a diagnostic tool for determining those patients who may 
have poor outcome after spinal surgery we would have ex-
pected both distressed categories to have a poor outcome. In 
fact the depressed patients had a good outcome comparable 
to the normal and at risk categories. Only the somatisers 
showed a poor outcome. 

 The two most important psychological changes that oc-
cur in chronic LBP patients are somatisation and depression. 

Somatisation is defined here as the experience of psycho-
logical distress in the form of physical symptoms. It does 
not imply that a patient is malingering or is suffering from 
a psychiatric disorder. Somatisation may be due to the pro-
cess called psychological sensitization. This may serve to 
amplify the perception of pain due to idiopathic back prob-
lems and transform it into a medical problem. Psychological 
sensitization may have its basis in neuronal sensitization; 
an increase in the excitability of neurons so they are more 
sensitive to stimuli or sensory inputs. A feature of pain sen-
sitization is hypersensitivity in which pain thresholds are 
lowered; stimuli that would normally not produce pain now 
do so (allodynia). There is an increase in responsiveness 
so that stimuli produce an exaggerated and prolonged pain 

Table 2. Patient pathology for the series

Diagnosis No. (%)

Degenerative disc disease
Herniated disc
Postlaminectomy/discectomy syndrome
Spondylolisthesis
Total

54 (73)
  4 (5.4)

  11 (14.9)
  5 (6.8)

74
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(hypoeralgesiua). 
What this study shows is that preoperative depression is 

not a predictor of poor outcome in spinal fusion surgery. 
This is contrary to the findings of Dvorak et al. [14] and 
Sørensen and Mors [15] who found that LBP patients with 
elevated levels of depression as measured by the MMPI 
had poor outcome after spinal surgery. Studies using other 
psychometric tests such as the BDI [16] and Zung question-
naire [17] also found that depression predicts poor outcome. 
We can offer no explanation for this discrepancy when us-
ing the DRAM in our study.

 In comparing our results with the literature, there has 
been only a few studies in spinal surgery that have utilised 
the DRAM as a diagnostic tool for distinguishing patients 
who may not do well after spinal surgery. Trief et al. [17] 
found the DRAM to be a significant predictor of outcome in 
lumbar surgery. Sixty eight percent of procedures were fu-
sion with the remaining being decompressive laminectomy. 

In contrast Hobby et al. [18] found the DRAM unable to 
predict outcome of lumbar discectomy. They found no sta-
tistical difference between the DRAM types in postopera-
tive ODI reduction. The explanation for there result may be 
that the DD and somatic categories of patients were not dif-
ferentiated; only a combined distressed group was analysed 
along with the normal and at risk patients.

Similarly, Tandon et al. [19] found the postoperative ODI 
was unrelated to preoperative psychology as defined using 
the 4 categories of the DRAM for patients who underwent 
PLIF surgery. Again, Okoro and Sell [20] used the DRAM 
to focus on outcome of the somatised category of patients 
undergoing discectomy or decompression. Using the ODI 
and VAS leg pain as outcome measures, the authors found 
no difference between DS and non-somatised patients post 
surgery.

This study is not without its limitations. This was not a 
randomised controlled design (level 1 evidence). Our find-
ings that the DRAM is a valid diagnostic tool in identifying 
patients who may have poor outcome could be tested by 
conducting a two-arm trial in which patients being con-
sidered for surgery are randomised to either receive or not 
receive presurgical screening using the DRAM. Long-term 
outcomes of the two arms would be compared after surgi-
cal intervention. An alternative study design would use the 
DRAM to identify somatic patients who would then be sub-
jected to psychological counselling before surgery.
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Conclusions

In conclusion our results show that in our series, pre-
operative psychological distress affects outcome of PLIF 
surgery. Patients who were classified as somatisizers using 
the DRAM have less favourable outcome than the other 
categories. This group of patients may benefit from formal 
psychological assessment before undergoing PLIF surgery. 
The DRAM appears to be a valid diagnostic test for predict-
ing poor outcome in PLIF surgery.
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